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@ Transmission power control setting transmission power according to number of consacuttva 
transmission power control bits having same value. 



@ A transmlsskin power contrd method of a 
spread-spectrum communication system which 
detemitnea transmission power In accordance 
with a transmission power control bit The 
transnUsskm power contra) bit Is extracted at a 
base statton from a signal sequence obtained 
by receiving a signal transmitted from a mobile 
station, and tyy despreading and demodulating 
the received signal. When the same value of the- 
transmission power control bit Is consecutively 
received, the Iransmisston power of the base 
station is controlled In accordance with trans- 
missbn power control quantities whk:h are pre- 
detennlned tn accordance wKh the consecutive 
number of receptions of the san>o value of the 
transmisskMi power control bit This Is because 
the consecutive receptions of ttis same value of 
the transntisston power control bit suggests 

^ that the received power of the other party (the 

C| mobSe station in this case) changes s^sdy. 

^ Thus, an amount of an Increment or "a decre- 
ment in the transmission power b increased 

^ with the duratton of the consecuthre receptions. 
This makes k possible for the transmission 

^ power contraf to follow sudden changes In 

g ' propagatkin paths. 
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The presort Invention relates to a transmission power control method of a spread-spectrum communica- 
tion system, and a spread-spectrum communlcatten system employing the control method, which can be pr©- 
ferably appHed to the transmission power control in ceUuiar CDMA (Code Division Multiple Access) systems 
111 radio communications. 

(_ As Is wefl known, since a plurality of users share the same frequency band In a CDMA system, signals 
from the other users IntorfeiB with the signal of a user, thereby degrading the communication quality of the 
user. In addltfon, when a first mobile station near a base station and a second mobile station faraway from the 
base station perform communlcattons at the same Ume. a transmitted signal from the first mobile statton wfll 
be received at higher power by the base staUon. and a transmitted signal from the second mobile station will 
be received at lower power. 

Thus, a near-far problem arises In that channel quality will be greatly degraded In communtcatlona behveen 
a base station and faraway mobile stationa owing to the Interference from mobile stations near the bass statton 
In view of this, transmisston power control has been studied as s technique for overcoming the near-far prob- 
lem. The transmission control Is carried out by controlling transmission power In such a manner that the re- 
ceived power by a recehrlng staUon, orthe.SIRfStonal-to-lntBffafBncfl power Ritlo^ obtained from the received 
power Is kept constant Independently of the locations of a mobile station, thus provWbig uniform channel quaniy 
throughout the service area. In particular, In reverse (from mobile staUon to base station) channels, the trans- 
mission power control of reapecOve mobile stattons Is performed such lhatthe received power levels of signals 
transmilled from the mobile stattons and receded by the base station, or the SIRs associated with the received 
power levels are kept constant at the base statton. 

In parttouiar, in the CDIWA system which considers the interference from the other users as white noise 
equhralent noise power Increases with the number of users, and hence, the capacity In terms of the number 
of subscribers In the ceil Is determined on the basis of the received SIR which can maintain predetermined 
channd quality. 

On the other hand, In forvrard (from base station to mobile station) channels, the received SIR Is kept con- 
start because the intended channel signal travels through the same propagation paths as the signals for the 
other users which cause the Interference, and undergoes the same fluctuattons as the Interference waves, 
where the fluctuations Include long-term, short-term, and Instantaneous fluctuations. Therefore, the transmls^ 
8 ton power control Is not required when handling only the Interference In the same ceil 

The CDMA system, which handles the interference as white rtoise, however, must take account of the in- 
terference from other cena because ft shares the same frequency band with adjacent celb. Although the in- 
lerference power from othw- cens takes a fbrm of Instantaneous nuctuattens due to Rayieigh fading aa the irv 
lerference power In the same cefi, the fluctuations differ from those of the desired signal. According to the 
CDMA system standard by TIA (Telecommuntealtona Industry AssociaOon), no forward transmisston power 
cortrol is performed baalcafly, except when a frame error rate at a base station exceeds a predetermined 
threshold level, in whtoh case the transmission power of the base statton to the irobfle station ta Incroased. 
This is because a large amount of transmission power change wID increase the (rterference to other cells. The 
transmitted signals from the base staUons of other ceQs, Iwwever. become Instantaneously fluctuating Inter- 
ference to an Intended channel, and this ccnventional system cannot follow the Instantaneous fluctuattons. 

Aa B conventtonaJ transmission power control method whtoh can track the Inatantaneous fluctuattons, a 
transmission power control method baaed on a doaed toop control using a trnnsmlsslon power control bit ta 
known. 

Figs. 1 A and IB show examples of the transmission power control method based on the dosed loop corv- 
trd. As shown in Rga. 1 A and 1 B, when a mobile statton performs communteations with a base statton within 
the cefl. the mobile station measures the recehred power of the desired elgnat from the base statton, and de- 
termines a transmisston power control WKdrcontrofllng the transmission power of the base statton on the basis 
of the measured result (steps 81 - 84). The nx^biie statton Inserts the transmission power cortrol bit Into the 
signal to be transmitted, and transmits It to the base statton. The baae slaUon receh^es the signal Iransmiltod 
from the mobile statton, extracts the transmission power control bit, and determines Us transmlsalon power 
in accordance with the trensmisston power control bit (steps 85 and 86). 

Ukewlsa, the base statton measures the received power of the desired signal from the mobDe staUon, and 
determines a transmisston power control Wt tbr oontroOing ttw transmisston power of the mobile staUon on 
the basb of the measured result (steps 811 - S14). Then. Ute base station Inserts the transmlealon power con- 
trol bit Into the signal to be transmitted, and sends it to the mobile staUon. The mobDe staUon receives the 
signal transmitted from the base station, extracts the transmission power control bl, and determines Its trans- 
mission power In accordancs with the transmission power control bit (steps 315 and 816). 

According to the convenUwtal dosed loop transmisston power control mettwd descri!>ed above In refer- 
ence to Figs. 1 A and 1 B. me insertten interval of the transmisston power control Wt must be shorter than ttio 
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Dopplor nuctuatlon period (= l/Oopplar frequency) in order to absorb the instantaneous fluctuations due to 
Rayleigh fading. For example, when a carrier of 2 GHz band is used by a mobile station moving at 60 km/h - 
70 kmfti. the Doppler frequency becomes about 200 Hz. Accordingly, the transmisston power control bit must 
be inserted Into a frame at every few millisecond Intsrval. 

On the other hand, taking account of frame efficiency (tran^nlsaion efficiency), the number of transmis- 
sion power control bits per transmission power control la limited to 1 - 2 bits. Furthemwre, a contrdlad amount 
ts usually set small to achieve a high accuracy transmission power control. Therefore, the conventtonal system 
cannot (dlow a sudden changes In the received power. In particular, since there are many high buildings In 
urt>an areas, the propagation path of a mobile station may suddenly be transferred from a shadow of a high 
building to a line of sight area, or vice versa In such cases, the received signal level at the base statkin win 
vary by more than 30 dB. 

In the case where the transmission power control In the reverse direction operates nonnally as described 
above, the base station received powers (or SlRs) of the signals transmitted from respective mobile stations 
become constant, and hence, uniform receiving quality can be obtained. 

However, when a mobile station suddenly moves out of a shadow of a buHding to a line of sight areaj the 
base station's received power of the signal transmitted from the mobfle station suddenly Increases, which in- 
duces large Interference to signals transmitted from the other mobllo stattons. In such cases, the transmission 
power control bit of a small controfllng quantity cannot quickly reduce the transmisston power. This presents 
a problem in that iarge interference to the other users takes place, and the capacity in terms of the number of 
subscribers Is reduced. 

in view of this, a first object of the present Invention Is to provide a transmission power control method 
end a spread-spectrum communtaatton systsm using the control method, which can achieve a large capacity 
of transmission power control In a short time without degrading the transmisston efficiency. 

A second object of the present InvenUon Is to provide a transmisston power controi method and a spread- 
spedrum communlcalton system using the control method, which can achieve transmisston at appropriate 
power In response to sudden changes in received power or received SIR caused by sudden changes in com- 
munlcatton paths, which will take place when a mobile station comes out of a shadow of a buQdlng In a cellular 
mobile communications employing the COMA systann. 

in a first aspect of the present Invention, there is provkled a transmission power control method whteh con- 
trols transmission power of a transmitting station by using a transmission power control bit sequentially sent 
from a receiving station to the transmitting statton, ttie transmisston power control method comprising the steps 
of: 

storing in advance, at Uie transmitting station, control quantftles of the transmisston power of the trans- 
mitting station, which are predetermined in accordance with ttio number of consecutive receptions of the same 
35 value of the transmission power control bit; 

sending the transmisston power contrd bit sequentiany from the rsceMng station to the transmitting 
statton; , ^ ^ 

detecting, at the transrrttttng station, the number of consecutive receptions of the same value of the 
transmisston power control bit sent from the receiving station; and 
40 ' controUlng. at the transmitting statton, the transmission power In accordance with ttio stored control 
quantities assodatod with tfie number of consecutWe recepttons of tiie same value of tiie transmission power 
control bIL 

• The step of sending the transmission power controi bit may comprise the stops of: 
detecting, at tt\e receiving station, received power of s desired wave; 
45 detecting, at ttio receiving station, received power of an Interference wave; 

calculating, at the receiving station, a received SIR (SIgnal-to-lnterference Ratio) of ttie received power 
of a desired wave to the recent power of an Interference wave; and 

determining, at Uie receiving station, ttie transmission power control bit such that tiw received SIR be- 
comes equal to a predetermined reference SIR. 
60 The control quantities may t>e predetonnined in accordance wHth ttie number of consecutive receptions 
when ttie value of the transmission povw control bit is "0" which commands a decrement of the transmission 
power, and ttie control quantities are fixed when ttie value of ttie trananisslon power control bB Is "1" which 
commands an Increment of the transmisston power. 

The control quantities may be -1 dB, -3 dS. -4 dB, and -5 dB, when ttie number of consecutive receptions 
65 of '0" of the transmission power control bit la 2, 3, 4, and 5 or more, respectively. 

In a second aspect of ttie resent invention, ttiere is provWed a spread-spectrum communication system 
which controls transmission power of a transmitting station by using a transmission power control bit sequen- 
tially sentfrom a receiving station to ttie transmitting station, ttie spread-spectnim communication system com- 
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prising: ^ 

means for storing In advance, at tho transmitting statton, control quantities of the transmission power 
of tho transmitting staUon. whicii are predeterminBd in accordance with the number of consecutive receptions 
of the same value of the transmission power control bi^ 
5 means for sending the transmission power control bit sequentially from the recehrfng station to the trans- 

mitting station; 

means for detscHng, at the transmitting station, the number of consecutlva receptions of the same value 
of the transmission power control bit sent from the receiving station; and 

means for controlling, at the transntitting station* the transmission power In accordance with the stored 
10 control quantities associated with the number of consecutive receptions of the same value of the transmission 
power control bit 

The means for sending may comprise: 
means for detecting, at the recehHng statton, received power of a desired wave; 
means for detecting, at the receiving station, received power of an Interference wave; 
15 means for calculating, at the receiving station* a received SIR (SIgnal-to- Interference Ratio) of the re- 

cehred power of a desired wave to the received power of an Interference wave; and 

means for determining, at the receiving station, the transmtssbn power control bit such that the received 
SIR betximes equal to a predetermined reference SIR. 

The control quantities may be predetermined En accordance with the number of consecuth^e receptions 
20 when the value of the transmission power control bit is 'V which commands a decrement of the transmission 
power, and the control quantities are f bead when the value of tho transmission power control bit la T which 
commands an Increment of the trar^smlsslon power, f 

The control quantities may be -1 dB, -3 dB, -4 dS; and -5 dB, when the number of consecutive receptions 
of '0* of the transmission power control bit Is 2, 3, 4, end 5 or more, respectively. 
25 According to the present Invention, large changes In the received power of the opposite party Is presunwd 
when transmission power control bits of the same value are received consecutively. In this case, transmission 
power control is perfonned h accordance with controlled quantities of the transmission power, which are pre- 
determined In accordance with the number of consecutive receptions of tiie same value of the transmission 
power control bits during the consecutive reception Interval. Thus, an Increment or a decrement of the trans- 
30 mission power ts Increased with tiie consecutive reception time, which makes it possible to follow sudden 
changes In tiie communication paths. 

The above and other objects, effects, features and advantages of the present Invention will become more 
apparent from the following description of the embodiment thereof taken b conjunction with the accompanying 
drawings. 

35 Figs. lA and 1B are flowcharts explaining the principle of a conventional transmission power control meth- 
od; 

Rgs. 2Aand 28 are flowcharts showing ttie principle of a transmission power control method in accordance 
with the present Invention; 

Rg. 3 Is a diagram IKustraUng controlled quantities of transmission power during consecutive receptions 
40 of the same value of tiie transmission power control bfts; and 

Rgs. 4Aand 4B are block diagrams showing an embodiment of a spread-spectrum oommunlcatton syston 
In accordance with the present Invention. 

The Invention will now be described with reference to the accompanying drawings. 
Rgs. 2A and 2B illustrate, In the form of a flowchart the operation principle end control procedure of the 
40 present Invention. 

Rret, referring to Rgs. 2A and 2B, Ute transmission power control in the forward direction wtH be described. 
While a mobile statton communicates with the base station In the cell, the mobile station measures the received 
SIR, and compares the measured result with a predetermined threshold, that Is, wftit a reference SIR (steps 
S21 • S23). If tite measured result Is greater tiian tiie reference SIR« tite mobile station transmits a transmlsston 

so power control bit which commands ttte base station to reduce Its transmission power. On tiie contrary, if the 
measured result Is less ttian tiie reference SIR, tfie mobile statton transmits a transmission power control bit 
which commands ttie base station to Increase its transmission pow^- (step S24). The transmission power con- 
trol bit Is inserted Into a Informatton signal In a reverse frame, and b transmitted to the base staUoa 

The base station, receMng the signal transmitted from the mobile station, desprsads and demodbtatss 

55 the signal, extracts tiie transmission power control bits from the signal sequence (step S25), and determines 
Uie trensn^lon power In accordance with tiie command of the transmission power control bits (step S24, 
see. Table 1). If the same value of the transmlsston power control bS ts consecutively received (YES of step 
S2B), the transmission power control la performed In accordance vrtUi control quantities of tiie transmlssbn 
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power (seo, Table 2), which are predetBrmlned tn accordance with the number. of consecuttve recepUona of 
the same value of the transntelon power control tdta (atep S28). 

TABLE 1 

TRANSMISSION POWER TRANSMISSION POWER 

CONTROL BIT CONTROL AMOUNT 

0 -1 dB 

1 +1 dB 



TABLE 2 

CONSECUTIVE NUMBER TRANSMISSION POWER 
OF "0" BITS CONTROL AMOUNT 

2 -1 dB (NORMAL) 

» 3 -3 dB 

4 -4 dB 

5 OR MORE -5 dB 

23 

•'I" BITS COMMAND +1 dB INDEPENDENTLY OF 
THE NUMBER OF CONSECUTIVE BITS 



30 

Next the transmission power control in the reverse direction will be dascrfbed. The base stadon measures 
the received SIR, and determines the transmission power control bit for controning the transmission power of 
the mobile station on the basis of the measured result (steps S31 - S34). Then, the base station Inserts the 
transmission power contrd bit Into a transmitted signal, and sends It to the mobile station. The mobile station. 

30 recelvtng the signal transmitted from the base station, despreads and demodulates the atgnal, extracts the 
transmission power control bit from the signal sequence (step S35), and determines the transmission power 
in accordance with the command of the transmission power control bft (step S37. sea, Table 1). If the same 
vaJue of the transmission power control bits is consecuthrely received, the transmission power control Is per- 
formed bi accordance with control quantities of the transmission power, which are predetermined In accor- 

40 dance with the number of consecutive receptions of the same value of the transmission power control bits (see. 
Table 2). 

Thus, the transmission power control bit consists of one bit in this embodiment, and the normal transmis- 
sion power control quantity is detannlned in accordance with Table 1 . However, the transmission power control 
quantities are cttanged as shown In Table 2. when the same value of the transmission power control btts Is 

45 received succeash/ely. 

For example, when a transmission power control bit train as shown at the top of Rg. 3 Is received, the 
transmission power control ts carried out as shown In this figure, tn this case, the nomud transmission power 
control ts performed even If the transmlsston power control bit '1 " Is received consecutively. The consocutlve 
"0*s at the last portion of the transmission power control bit train will provide -3 dB at three consecutive bits. 

BO -4 dB at four consecutive bits. -5 dB at five consecuttve bits, and -S dB at sbc consecutive bits. Thus, the trans- 
mission power ts substantially reduced In a short time. 

Therefore, when the mobHe station suddenly comes out of the shadow of a building, and the received power 
Increases quIcMy. the transmission power Is reduced by ig dB In six transmission power control periods. This 
makes S possible to follow sudden changes In the communication paths. 

65 Figs. 4A and 46 are tHock diagrams showing an emt)od]msnt of a spread-spectrum communication system 
In accordance with the present invention. In Figs. 4Aand 4B, the reference numeral 10 designates an antenna, 
the reference numeral 11 designates a diplexer. the reference numeral 12 designates an RF recehrer, the ref- 
erence nunrteral 1 3 designates a despreadar, the reference numeral 14 designates a demodulator, the reference 
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numeral 15 designates a transmisskin power control bit extractor, the reference numeral 1 6 designates a trans- 
mission power controlier, the reference numeral 17 designates a desired wave received power detector, the 
reference numeral 1 8 designates an interference wave received power detector, the reference numeral 19 des* 
Ignates an SIR calculator, the reference numeral 20 designates a transmission power control bit decision por- 
0 tlon. the reference numeral 21 desfgnetes a signal generator, the reference numeral 22 designates a modulator, 
the reference numeral 23 designates a spreader, and the reference mimsral 24 designates an RF transmitter 
Next, the operation of the enrtbodlment will be described assuming that the system of Figs. 4A and 4B Is 
a mobile station. A spread-spectrum signal transmitted from a base station Is received by the antenna 10. The 
received signal is Inputted to the RF receiver 12 via the diplexer 11. In the RF receiver 12. the received signal 
10 is passed through a tiandpass filter to remove components out of the pass band, amplified by an amplifier, 
and down-converted to an Intermediate frequency (IF) signal by a local signal generated by a local osdltator. 
The IF signal Is passed through a bandpass filter, and its level ts corrected to an appropriate signal level by 
an automatic gain control circuit (A6C). The output of the AGC undergoes a quasi-coherent detection, and is 
frequency-converted Into a baseband signal. The baseband signal ts passed though a lowpass fitter, under- 
15 goes en analog-to-dlgltal (A/D) conversion, and b output ted as a digital signal. 

The digital signal outputted from the RF receiver 12 is despread by the despreader 13. and ts outputted 
as a nanrow t>and modulated signal. The modulated signal Is demodulated by the demodulator 14. The demodu- 
lated signal Is supplied to the transmlssbn power control bit extractor 15 which extracts a transmission powar_ 
control bit from the demodulated signal. The transmission power controDer 16 Is provided with a consedutTve 
so number counter 1 6A which counts the consecuth^ number by counting up Its value when the extracted trans- 
mission power control bit Is Identical to the preceding one. Thus, the number of consecutive Identical Irans- 
misston power control bits Is detected. In addition, the transmission power controller 18 determines the trans- 
mission power control quantity assodatsd with the value of the transmission power control bits and their con- 
secuth/e number as shown In Table 2. and provides the RF transmitter 24 with control Information. Control 
25 tables corresponding to Tables 1 and 2 are stored in a ROM In the transmission power controlier 16. 

On the other hand, the desired wave received power detector 17 and the interference wave received power 
detector 18 In the despreader 13 detect the desired wave received power and the interference wave recel>^ 
power, respectively, on the tmsis of which ttie SIR calculator 19 obtains the receWed SIR. The transmission 
power control bit decision portion 20 compares the received SIR with a predetermined reference SIR, produces 
30 a control bit which commarids an Increase In the transmission power of the base station when the received 
SIR Is less than the reference SIR, or a decrease In the tran^lsslcMi power when the received SIR is greater 
than the referBnce SIR, and nippdes the control bit to the signal generator 21. 

The signal generator 21 forms a frame to be transmitted Including the transmission power control bit sup- 
plied from the transmission power control bit decision portion 20, and provides It to the modulator 22. The signal 
35 to be transmitted Is modulated by the modulator 22, despread by the despreader 23, and ts supplied to the RF 
transmitter 24. The transmitted signal which Is frequency converted to an RF band by the RF transmitter 24 
Is transmtttsd at transmission power based on the control infomnatlon outputted from the transn^sslon power 
controller 16. 

Although It Is assumed that the system of Figs. 4Aand 4B Is a mobile station, the system can be a base 
40 station which operates In a similar way. 

The present Invention has been described In detaO w&h respect to an embodiment and It win now be ap- 
parent from the foregoing to those skilled In the art that changes and modifications may be made without de- 
parting from the Invention In Its broader aspects, and it Is the Intentton. therefore. In the appended dalms to 
cover all such changes and modifications as fail within the true spirit of the Invention. 

45 

Clalme 

1. A transmission power control method which controls transn^lsslon power of a transmitting station by using 
09 a transmission power control bft sequentially sent from a receh^g station to the transmitting station, aald 

transmission power control method charactertzed by comprising the steps of. 

storing In advance, at said transmitting station, control quantities of said transmission power of said 
transmitting station, which are predetermined In accordance with the number of consecutive receptions 
of the same value of said transmission power control bit; 
69 sending said tranwilsslon power control bit sequentially from said receh^ng station to said trans- 

mitting station; 

detecting, at said transmuting station, the number of consecutive receptions of the same value of 
said transmission power control bit sent from said receiving station; and 
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controlling, at said transmitting station, said transmission powar in accordanco with ttie stored con- 
trol quantities associated with said number of consecutive receptions of the sanis value of said transmis- 
sion powar oontrd bit 

s 2. The transmission power control method as daimed In dalm 1, charactertzed In that said step of sending 
said transmission power control bit comprises the steps of: 

detecting, at said recaivtng station, received powar of a desired wave; 
detecting, at said receMng station, received power of an interference wave; 
calculating, at said receiving station, a received SIR (Signal-to-lnterferance Ratio) of said received 
10 powar of a desired wave to said received power of an Interference wave; and 

determining, at said recehdng statton, said transmission power control bit such that said received 
SIR becomes equal to a predetermined reference SIR 

3. The transmission power control method as daimed In dalm 1, charactertzed In that said control quantities 
15 are predetennlned In accordance with said number of consecutive receptions when the value of said trans- 

mission power control bit Is '0" which commands a decrement of said transmission power, and said control 
quantities ere fixed when the value of said transmission power control bit Is '1* which commands an In- 
crement of said transmtsston power. 

20 4. The transmission power control method as daimed in dalm 3, characterized in that said control quantities 
are -1 dB, -3 dB, -4 dB, and -5 dB, when the number of consecutive receptions of *0" of said transmission 
power contrd btt Is 2, 3, 4, and 5 or more, respectively. 

5. A spread-spectrum communbaUon system which controls transn^lon power of a transmitting station 
25 by using a transmission power control bit sequentlatly sent from a receh/tng station to the transmitting 

station, said spread-spectrum communication system characterized by comprising: 

means for storing In advance, at said transmitting station, control quantities of said transmission 

power of said transmitting station, which are predetermined in accordance with the numt>er of consecutive 

receptions of the same vdue of said transmission powar contrd bit; 
X means for sending said transmbslon power control bit sequentially from said receiving station to 

said transmitting station; 

means for detecting, at said transmitting station, the number of consecutive receptions of tiie same 

value of said transmission power control bit sent from said receiving station; and 

means for controlling, at said transmitting statton, said transmission power In accordance with tiie 
38 stored control quantities aasodated with said number of consecutive receptions of the same value of said 

transmission power contrd b& 

6. The spread-spectrum comrT\unlcation system as daimed In dalm S, characterized in tttat said means (or 
sending comprises: 

40 means for detecting, at satd receiving station, received power of a desired wave; 

means for detecting, at said receiving station, revived power of an Interference wave; 

means for calculating, at said receMng station, a received SIR (Slgnal-to-lntarference Ratio) of said 
received power of a desired wave to said receded power of an interference wave: and 

means for determining, at said racsh^ng station, said transmission power control bit such that said 
45 received SIR becomes equal to a predetermined reference SIR. 

7. The spread-spectrum communication system as claimed in dalm 5. charactertud in that said control 
quantities are predetermined in accordance with said number of consecutive receptions when the value 
of said transmission power control bit Is "O" which commands a decrenwnt of said transmission power, 

60 and said control quantities are fixed when tiie value of said transmission power control bit is "1* which 
commands an increnient of said transmission power. 

8. The spread-spectrum communication system as daimed in dalm 7, characterized In that said control 
quantities are -1 dB. -3 dB, -4 dB, and -S dB, when the number of consecutke receptbns of '0' of said 

55 transmission power control bft is 2. 3. 4, and 6 or more, respecthnly. 

9. A transmission power control metiiod or apparatus In a spread-spectrum communication station arranged 
to receive a peHodlc signal to command tiie station to alter transmtsston power, and wherein the station 
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is arrangod to aRsr transmission power in steps whose size depends upon the number of consecutive re- 
ceipts of commands to alter transmission power in a given direction. 

10, A transmission power control method or spparatus according to claim 9 wherein the step size is pre-stored 
for different numbers of consecutive receipts. 

11. A transmission power control method or apparatus having the features of any combination of the preced- 
ing dalme. 
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